This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDER^ 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




(19) 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(id 



EP 1 207 714 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 


(51) 


int ci. 7 : H04Q 7/38 


22.05.2002 Bulletin 2002/21 






(86) 


International application number: 


(21) Application number: 01945746.4 


PCT/JP01/05695 


(22) Date of filing: 02.07.2001 


(87) 


International publication number: 






WO 02/03739 (10.01.2002 Gazette 2002/02) 


(84) Designated Contracting States: 


(72) 


Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• 


HIRAMATSU, Katsuhiko 


MC NLPT SETR 




Yokosuka-shi, Kanagawa 238-0031 (JP) 


Designated Extension States: 


• 


MIYOSHI, Kenlchi 


AL LT LV MK RO SI 




Yokohama-shi-Kanagawa 236-0058 (JP) 




• 


AIZAWA, Junichi 


(30) Priority: 03.07.2000 JP 2000201665 




Yokohama-shi, Kanagawa 240-0033 (JP) 


(71 ) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 


(74) 


Representative: Grunecker, Kinkeldey, 


CO., LTD. 




Stockmair & Schwanhausser Anwaltssozietat 


Kadoma-shi, Osaka 571-8501 (JP) 




Maximilianstrasse 58 






80538 Munchen (DE) 



(54) COMMUNICATION TERMINAL DEVICE, AND BASE STATION DEVICE 



(57) The communication terminal apparatus ac- 
cording to the present invention includes a measuring 
section for measuring the reception quality of a control 
channel signal sent from a base station apparatus and 
a reception section for receiving a data channel signal 
sent by the base station apparatus according to a mod- 



ulation system and coding system decided by the base 
station apparatus, and the above-described modulation 
system and coding system are decided by the base sta- 
tion apparatus based on the reception quality of the con- 
trol channel signal measured by the measuring section 
and transmit power values of the control channel signal 
and data channel signal at the base station apparatus. 
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Description 
Technical Field 

[0001 ] The present invention relates to a communica- 5 
tion apparatus used in a digital mobile communication 
system, and more particularly, to a base station appa- 
ratus and communication terminal apparatus used for a 
W-CDMA (Wide band Code Division Multiple Access)- 
based digital mobile unit communication system. 10 

Background Art 

[0002] For a W-CDMA-based digital mobile commu- 
nication system, high-speed data communication is 
(downlink high-speed packet communication) using a 
downlink is being proposed in recent years. This high- 
speed data communication using the downlink will be 
explained with reference to FIG.1 below. FIG.1 is a 
schematic view showing a system carrying out a high- 20 
speed data communication using a downlink. 
[0003] Suppose communication terminal apparatus 
1 3 is located in an area covered by base station appa- 
ratus 11 and an area covered by base station apparatus 

12 in Fig. 1. First, base station apparatus 11 sends a 25 
common known signal to the communication terminal 
apparatus located in the area covered by the own station 
using a common control channel (CPICH: Common Pi- 
lot CHannel). Likewise, base station apparatus 12 
sends a common known signal to the communication 30 
terminal apparatus located in the area covered by the 
own station using CPICH. 

[0004] Hereinafter, for simplicity of explanations, a 
signal communicated using CPICH will be referred to as 
"CPICH signal". Likewise, a signal communicated using 35 
downlink shared channel (DSCH: Downlink Shared 
CHannel) will be referred to as "DSCH signal" and a sig- 
nal communicated using individual physical channel 
(DPCH: Dedicated Physical CHannel) will be referred to 
as "DPCH signal". <o 
[0005] Communication terminal apparatus 13 meas- 
ures the reception quality of a CPICH signal sent from 
base station apparatus 11 and a CPICH signal sent from 
base station apparatus 12. Then, of base station appa- 
ratuses 11 and 12, communication terminal apparatus 45 

13 selects a base station apparatus (here, suppose 
base station apparatus 11) which sent a CPICH signal 
which could be received with good quality. 

[0006] Hereinafter, communication terminal appara- 
tus 1 3 decides a modulation system and error correcting 50 
coding system applicable to the DSCH signal based on 
the reception quality of the CPICH signal sent from base 
station apparatus 11 so that the reception quality of the 
DSCH signal at communication terminal apparatus 13 
can meet the required quality. Communication terminal 55 
apparatus 13 sends the DPCH signal including informa- 
tion to notify a modulation system and error correcting 
coding system decided in this way and information to 



notify base station apparatus 11 as the request destina- 
tion of the DSCH signal. 

[0007] Not only communication terminal apparatus 1 3 
but also other communication terminal apparatuses in 
the area covered by base station apparatus 11 and the 
area covered by base station apparatus 12 send DPCH 
signals according to the above-described procedure. 
[0008] Base station apparatus 1 1 and base station ap- 
paratus 1 2 receive the DPCH signals sent from the com- 
munication terminal apparatuses including communica- 
tion terminal apparatus 13 and thereby recognize the 
communication terminal apparatuses requesting the 
own stations for DSCH signals. Furthermore, base sta- 
tion apparatus 12 and base station apparatus 12 select 
a communication terminal apparatus with a good down- 
load (that is, DSCH) situation and good downlink service 
request (short delay time) from among the communica- 
tion terminal apparatuses requesting the own stations 
to send DSCH signals based on the notified modulation 
system and error correcting coding system. 
[0009] Hereafter, base station apparatus 11 and base 
station apparatus 12 send DSCH signals to the selected 
communication terminal apparatus using the modula- 
tion system and error correcting coding system notified 
from this communication terminal apparatus. 
[0010] Thus, base station apparatus 11 and base sta- 
tion apparatus 12 can perform high-speed data commu- 
nications with a communication terminal apparatus with 
a good downlink situation and a good service request. 
[0011] When communication terminal apparatus 13 is 
located only in an area covered by one base station (e. 
g., suppose base station apparatus 11), communication 
terminal apparatus 13 decides a modulation system and 
error correcting coding system applicable to a DSCH 
signal based on the reception quality of the CPICH sig- 
nal sent from base station apparatus 11 . After this, com- 
munication terminal apparatus 13 sends a DPCH signal 
including information to notify the decided modulation 
system and error correcting coding system. Then, base 
station apparatus 11 performs processing similar to the 
above-described processing. 

[0012] However, since the transmit power of the 
DSCH signal and the transmit power of the CPICH sig- 
nal at the base station apparatus actually varies from 
one base station apparatus to another, high-speed data 
communication using the above-described convention- 
al downlink has problems as shown below. 
[0013] First, the communication terminal apparatus 
decides a modulation system and error correcting cod- 
ing system that can be used for the DSCH signal based 
on the reception quality of the CPICH signal, but in the 
case where the transmit power of the DSCH signal is 
smaller than the transmit power of the CPICH signal at 
the base station apparatus, the communication terminal 
apparatus selects a system faster than the modulation 
system and error correcting coding system so that the 
reception quality of the DSCH signal meets the required 
quality. For this reason, the reception quality of the 
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DSCH signal at the communication terminal apparatus 
may be inferior to the required quality. 
[0014] As a specific example, a case will be explained 
where as shown in FIG. 19 the reception quality of the 
CPICH signal at the communication terminal apparatus 
is 25 [dB] and the reception quality of the DSCH signal 
at the communication terminal apparatus is 20 [dB] be- 
cause the transmit power of the DSCH signal at the base 
station apparatus is smaller than the transmit power of 
the CPICH signal. 

[001 5] In this case, the communication terminal appa- 
ratus selects a QPSK modulation system as the modu- 
lation system to be used for the DSCH signal so that the 
reception quality of the DSCH signal satisfies the re- 
quired quality based on the reception quality of the 
CPICH signal. However, the actual reception quality of 
DSCH is lower than the CPICH signal by 5 [dB], and 
therefore the reception quality of the DSCH signal using 
QPSK modulation falls below the required quality. For 
the communication terminal apparatus to receive the 
DSCH signal that satisfies the required quality, it is nec- 
essary to receive the DSCH signal using BPSK modu- 
lation. 

[001 6] on the contrary, when the transmit power of the 
DSCH signal at the base station apparatus is greater 
than the transmit power of the CPICH signal, the com- 
munication terminal apparatus selects a system slower 
than the modulation system and error correcting coding 
system so that the reception quality of the DSCH signal 
satisfies the required quality. For this reason, although 
the communication terminal apparatus can originally re- 
ceive the DSCH signal according to the modulation sys- 
tem and error correcting coding system allowing high- 
speed data communications, the communication termi- 
nal apparatus actually receives the DSCH signal ac- 
cording to the modulation system and error correcting 
coding system decided based on the estimated recep- 
tion quality of the CPICH signal. 
[0017] As a specific example, a case will be explained 
where as shown in FIG.19 the reception quality of the 
CPICH signal at the communication terminal apparatus 
is 20 [dB] and the reception quality of the DSCH signal 
at the communication terminal apparatus is 25 [dB]. 
[0018] In this case, the communication terminal appa- 
ratus selects a BPSK modulation system as the modu- 
lation system to be used for the DSCH signal so that the 
reception quality of the DSCH signal satisfies the re- 
quired quality based on the reception quality of the 
CPICH signal. However, the actual reception quality of 
the DSCH signal is higher than the CPICH signal by 5 
[dB], and therefore the communication terminal appara- 
tus can satisfy the required quality even if it receives the 
DSCH signal using QPSK modulation which is faster 
than BPSK modulation. 

[001 9] Second, when the communication terminal ap- 
paratus is located in an area covered by a plurality of 
base station apparatuses, the communication terminal 
apparatus selects a base station apparatus that has 



sent a CPICH signal having high reception quality at the 
communication terminal apparatus as the request des- 
tination of the DSCH signal, and therefore it may be im- 
possible to correctly select a base station apparatus that 
5 will send the DSCH signal that can be received with the 
best quality depending on the transmit power of the 
DSCH signal and the transmit power of the CPICH sig- 
nal at the above-described plurality of base station ap- 
paratuses. 

10 [0020] More specifically, in FIG.1 , suppose the trans- 
mit power of the DSCH signal is equal to the transmit 
power of the CPICH signal at base station apparatus 11 , 
the transmit power of the DSCH signal is lower than the 
transmit power of the CPICH signal by 10 [dB] at base 

15 station apparatus 12, and the reception quality of the 
CPICH signal sent from base station apparatus 11 is 8 
[dB] and the reception quality of the CPICH signal sent 
from base station apparatus 12 is 12 [dB] at communi- 
cation terminal apparatus 13. 

20 [0021 ] In this case, the conventional system would se- 
lect base station apparatus 12 with better reception 
quality of the CPICH signal as the request destination 
of the DSCH signal. However, while the reception quality 
when base station apparatus 11 sends the DSCH signal 

25 is actually 8 [dB], the reception quality when base station 
apparatus 12 sends the DSCH signal is 2 [dB]. In this 
way, the communication terminal apparatus can only re- 
ceive quality of 2 [dB], 6 [dB] lower than quality of 8 [dB] 
which would have been obtained if the communication 

30 terminal apparatus had originally received the DSCH 
signal from base station apparatus 11 with better quality. 
[0022] As shown above, in high-speed data commu- 
nications using a conventional downlink, the communi- 
cation terminal apparatus cannot correctly estimate the 

35 reception quality of a DSCH signal sent from the base 
station apparatus, and therefore the communication ter- 
minal apparatus has a problem of being unable to re- 
ceive the DSCH signal with the best quality (the base 
station apparatus cannot send the DSCH signal to be 

40 received by the communication terminal apparatus with 
the best quality). 

Disclosure of Invention 

45 [0023] It is an object of the present invention to pro- 
vide a communication terminal apparatus capable of re- 
ceiving a DSCH signal with the best quality and a base 
station apparatus capable of sending a DSCH signal to 
be received by the communication terminal apparatus 
so with the best quality. 

[0024] This object can be attained by deciding a mod- 
ulation system and error correcting coding system to be 
used for data channel signals based on the reception 
quality at the communication terminal apparatus of a 
55 control channel signal sent from the base station appa- 
ratus and the transmit power value of a control channel 
signal and data channel signal at the above-described 
base station apparatus. An essential feature of the 
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present invention is attained by selecting a base station 
apparatus which becomes the request destination for 
data channel signals from all base station apparatuses 
based on based on the reception quality at the commu- 
nication terminal apparatus of a control channel signal 5 
sent from the base station apparatus and the transmit 
power values of a control channel signal and data chan- 
nel signal at the above-described base station appara- 
tus. 

10 

Brief Description of Drawings 
[0025] 

FIG.1 is a schematic view showing an example of *5 
a radio communication between conventional base 
station apparatuses and communication terminal 
apparatus; 

FIG.2 is a schematic view showing the reception 
quality of a DSCH signal and CPICH signal at the 20 
communication terminal apparatus; 
FIG. 3 is a schematic view showing an example of 
a radio communication between a base station ap- 
paratus and communication terminal apparatus ac- 
cording to Embodiment 1 of the present invention; 
FIG.4 is a block diagram showing a configuration of 
the base station apparatus according to Embodi- 
ment 1 of the present invention; 
FIG.5 is a block diagram showing a configuration of 
the communication terminal apparatus according to 
Embodiment 1 of the present invention; 
FIG. 6 is a schematic view showing an example of 
a frame format used in the base station apparatus 
according to Embodiment 1 of the present inven- 
tion; 

FIG.7 is a schematic view showing an example of 
a DPCH frame format used in the communication 
terminal apparatus according to Embodiment 1 of 
the present invention; 

FIG. 8 is a block diagram showing a configuration of 
a base station apparatus according to Embodiment 
2 of the present invention; 

FIG.9 is a block diagram showing a configuration of 
a communication terminal apparatus according to 
Embodiment 2 of the present invention; 
FIG. 10 is a schematic view showing an example of 
a frame format used in the base station apparatus 
according to Embodiment 2 of the present inven- 
tion; 

FIG. 11 is a schematic view showing an example of 
a DPCH frame format used in the communication 
terminal apparatus according to Embodiment 2 of 
the present invention; 

FIG. 12 is a schematic view showing an example of 
a radio communication by the base station appara- 
tus and the communication terminal apparatus ac- 
cording to Embodiment 2 of the present invention; 
FIG. 13 is a schematic view showing an example of 



a radio communication by a base station apparatus 
and a communication terminal apparatus according 
to Embodiment 3 of the present invention; 
FIG. 14 is a block diagram showing a configuration 
of the communication terminal apparatus according 
to Embodiment 3 of the present invention; 
FIG.15 is a block diagram showing a configuration 
of the base station apparatus according to Embod- 
iment 3 of the present invention; 
FIG.16 is a schematic view showing an example of 
a DPCH frame format used in the communication 
terminal apparatus according to Embodiment 3 of 
the present invention; 

FIG. 17 is a block diagram showing a configuration 
of a communication terminal apparatus according 
to Embodiment 4 of the present invention; 
FIG.18 is a block diagram showing a configuration 
of a base station apparatus according to Embodi- 
ment 4 of the present invention; and 
FIG. 19 is a schematic view showing an example of 
a DPCH frame format used in the communication 
terminal apparatus according to Embodiment 4 of 
the present invention. 



[0026] With reference now to the attached drawings, 
embodiments of the present invention will be explained 
in detail below. Embodiments 1 and 2 will describe cas- 
es where a communication terminal apparatus is locat- 
ed in an area only covered by one base station appara- 
tus and Embodiment 3 and Embodiment 4 will describe 
cases where communication terminal apparatus is lo- 
cated in areas covered by a plurality of base station ap- 
paratuses. 

(Embodiment 1) 

[0027] This embodiment will describe a case where a 
communication terminal apparatus decides a modula- 
tion/coding system. First, an outline of this embodiment 
will be explained with reference to FIG. 3. 
[0028] FIG.3 is a schematic view showing an example 
of a radio communication between a base station appa- 
ratus and communication terminal apparatus according 
to Embodiment 1 of the present invention. In FIG.3, 
communication terminal apparatus 102 is located in an 
area covered by base station apparatus 101 and carries 
out a radio communication with base station apparatus 
101. Though not shown, communication terminal appa- 
ratuses other than communication terminal apparatus 
102 also exist in the area covered by base station ap- 
paratus 101 and carry out radio communications with 
base station apparatus 101. 

[0029] First, base station apparatus 101 sends a com- 
mon known signal to the communication terminal appa- 
ratus using CPICH. Base station apparatus 101 further 
sends a signal including information indicating the trans- 
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mit power of a CPICH signal and the transmit power of 
a DSCH signal of the own station (hereinafter simply re- 
ferred to as "transmit power information") and a known 
signal to the communication terminal apparatus using a 
BCH (Broadcast Channel). A signal communicated us- 
ing BCH is called a "BCH signal". 
[0030] Here, a CPICH is a channel for the base station 
apparatus to send a common known signal to each com- 
munication terminal apparatus. A DSCH is a channel for 
the base station apparatus to send data such as high- 
speed rate packet to a predetermined communication 
terminal apparatus. An uplink DPCH is a channel for 
each communication terminal apparatus to send a sig- 
nal including a known signal and speech data, etc. to 
the base station apparatus and a downlink DPCH is a 
channel for the base station apparatus to send a known 
signal, information indicating a communication terminal 
apparatus to which DSCH is sent and speech data, etc. 
to each communication terminal apparatus. 
[0031] Communication terminal apparatus 102 esti- 
mates the reception quality of the DSCH signal sent by 
base station apparatus 101 using the reception quality 
of the CPICH signal sent from base station apparatus 
1 01 and transmit power information included in the BCH 
signal sent from base station apparatus 101. Further- 
more, communication terminal apparatus 102 decides 
a modulation system and error correcting coding system 
(hereinafter simply referred to as "modulation/coding 
system") applicable to this DSCH signal based on the 
estimated reception quality of the DSCH signal and 
sends a DPCH signal including information to notify the 
decided modulation/coding system (hereinafter referred 
to as "MCS1" ) to base station apparatus 101. 
[0032] Base station apparatus 101 selects a commu- 
nication terminal apparatus with a good downlink (that 
is, DSCH) situation and a good downlink service request 
(short delay time) from among all communication termi- 
nal apparatuses based on MCS1 included in DPCH sig- 
nals sent from communication terminal apparatuses in- 
cluding communication terminal apparatus 102. After 
this, base station apparatus 101 sends the DSCH signal 
to the selected communication terminal apparatus using 
the modulation/coding system notified from this commu- 
nication terminal apparatus. This is an outline of this em- 
bodiment. 

[0033] Then, configurations of the above-described 
base station apparatus and communication terminal ap- 
paratus will be explained. First, a configuration of the 
base station apparatus according to this embodiment 
will be explained with reference to FIG.4. FIG.4 is a 
block diagram showing a configuration of the base sta- 
tion apparatus according to Embodiment 1 of the 
present invention. 

[0034] In FIG.4, RF section 202 carries out predeter- 
mined reception processing such as frequency conver- 
sion on a signal received by antenna 201 (received sig- 
nal). Furthermore, RF section 202 carries out predeter- 
mined transmission processing such as frequency con- 



version on a multiplexed signal from multiplexing sec- 
tion 210 which will be explained later and sends the mul- 
tiplexed signal subjected to transmission processing via 
antenna 201. 

5 [0035] DPCH despreading/demodulation sections 
203-1 to 203-N perform despreading processing on the 
received signal subjected to predetermined reception 
processing by RF section 202 using spreading codes 
assigned to DPCHs of communication terminal appara- 

10 tus 1 to communication terminal apparatus N respec- 
tively. Furthermore, DPCH despreading/demodulation 
sections 203-1 to 203-N generate demodulated signals 
by carrying out demodulation processing on the signals 
obtained by the despreading processing, extract MCS1 

15 from the demodulated signals generated and outputs to 
allocation section 204. 

[0036] Allocation section 204 selects a communica- 
tion terminal apparatus capable of sending a DSCH sig- 
nal at the highest speed from among communication ter- 

20 minal apparatuses 1 to N using MSC1 of DPCH de- 
spreading/demodulation sections 203-1 to 203-N. Fur- 
thermore, allocation section 204 notifies the selected 
communication terminal apparatus to buffer 205 and 
DPCH modulation/spreading sections 206-1 to 206-N 

25 and notifies the selected communication terminal appa- 
ratus and the modulation/coding system notified from 
this communication terminal apparatus to DSCH mod- 
ulation/spreading section 207. 

[0037] Buffer 205 retains transmission data for each 

30 communication terminal apparatus via a cable network 
and outputs the retained transmission data of the com- 
munication terminal apparatus notified from allocation 
section 204 to DSCH modulation/spreading section 
207. DSCH modulation/spreading section 207 carries 

35 out error correcting/coding processing, modulation 
processing and spreading processing corresponding to 
the modulation/coding system notified from allocation 
section 204 and generates a DSCH signal of the com- 
munication terminal apparatus notified from allocation 

40 section 204. 

[0038] DPCH modulation/spreading sections 206-1 to 
206-N carry out modulation processing on signals in- 
cluding transmission data of communication terminal 
apparatuses 1 to N, information indicating that the com- 

45 munication terminal apparatus notified from allocation 
section 204 is designated as the transmission destina- 
tion of the DSCH signal (hereinafter referred to as 
"MCS2") and a known signal. Furthermore, DPCH mod- 
ulation/spreading sections 206-1 to 206-N carry out de- 

50 spreading processing on the modulated signals using 
spreading codes assigned to DPCHs of communication 
terminal apparatuses 1 to N and thereby generate DP- 
CH signals of communication terminal apparatuses 1 to 
N. 

55 [0039] BCH modulation/spreading section 208 gener- 
ates transmit power information using the transmit pow- 
er of a CPICH signal and DSCH signal and performs 
modulation processing on signals including this transmit 
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power information and known signal. Furthermore, BCH 
modulation/spreading section 208 carries out spreading 
processing on the modulated signal using a spreading 
code assigned to BCH and generates a BCH signal. 
[0040] CPICH modulation/spreading section 209 car- 5 
ries out modulation processing on a signal including a 
known signal. Furthermore, CPICH modulation/spread- 
ing section 209 performs spreading processing on the 
modulated signal using a spreading code assigned to 
CPICH to generate a CPICH signal. 10 
[0041] Multiplexing section 210 multiplexes the DP- 
CH signals of communication terminal apparatuses 1 to 
N generated by DPCH modulation/spreading sections 
206-1 to 206-N, DSCH signals generated by DSCH 
modulation/spreading section 207, BCH signals gener- 15 
ated by BCH modulation/spreading section 208 and 
CPICH signals generated by CPICH modulation/ 
spreading section 209 to generate a multiplexed signal. 
Multiplexing section 210 outputs the multiplexed signal 
to above-described RF section 202. 20 
[0042] Then, a configuration of the communication 
terminal apparatus according to this embodiment will be 
explained with reference to FIG. 5. FIG.5 is a block dia- 
gram showing a configuration of the communication ter- 
minal apparatus according to Embodiment 1 of the 25 
present invention. 

[0043] In FIG.5, RF section 302 performs predeter- 
mined reception processing such as frequency conver- 
sion on a signal received from antenna 301 (received 
signal). Furthermore, RF section 302 performs prede- 30 
termined transmission processing such as frequency 
conversion on the DPCH signal from DPCH modulation/ 
spreading section 31 0, which will be described later, and 
sends the DPCH signal subjected to transmission 
processing via antenna 301 . 35 
[0044] CPICH despreading section 303 performs de- 
spreading processing on the received signal subjected 
to reception processing by RF section 302 using a 
spreading code assigned to the CPICH. Measuring sec- 
tion 304 measures the reception quality (e.g., SIR) of *o 
the signal (that is, CPICH signal) subjected to despread- 
ing processing by CPICH despreading section 303 and 
outputs the measured reception quality of the CPICH 
signal to SIR estimation section 305. 
[0045] BCH despreading section 306 performs de- 45 
spreading processing on the received signal subjected 
to reception processing by RF section 302 using a 
spreading code assigned to the BCH. BCH demodula- 
tion section 307 carries out demodulation processing on 
the received signal subjected to despreading process- so 
ing by BCH despreading section 306 to generate a de- 
modulated signal. Furthermore, BCH demodulation 
section 307 extracts transmit power information from the 
demodulated signal generated and outputs the extract- 
ed transmit power information to SIR estimation section 55 
305. 

[0046] SIR estimation section 305 estimates the re- 
ception quality of the DSCH signal using the reception 



quality of the CPICH signal frommeasuring section 304 
and transmit power information from BCH demodulation 
section 307. 

[0047] MCS1 decision section 308 decides a modu- 
lation/coding system applicable to the DSCH signal 
based on the estimated reception quality of the DSCH 
signal, creates MCS1 according to the decision result 
and outputs to multiplexing section 309. 
[0048] Multiplexing section 309 multiplexes a known 
signal, transmission data and MCS1 from MCS1 deci- 
sion section 308 to generate a multiplexed signal. DPCH 
modulation/spreading section 310 performs modulation 
processing on the multiplexed signal from multiplexing 
section 309. Furthermore, DPCH modulation/spreading 
section 310 carries out spreading processing on the 
modulated multiplexed signal using a spreading code 
assigned to the DPCH of this communication terminal 
apparatus to generate a DPCH signal. Furthermore, 
DPCH modulation/spreading section 310 outputs the 
generated DPCH signal to above-described RF section 
302. 

[0049] On the other hand, DPCH despreading section 

311 carries out despreading processing on the received 
signal subjected to reception processing by RF section 
302 using a spreading code assigned to this communi- 
cation terminal apparatus. DPCH demodulation section 

312 carries out demodulation processing on the signal 
despread by DPCH despreading section 311 to gener- 
ate a demodulated signal. Furthermore, DPCH demod- 
ulation section 31 2 extracts MCS2 from the demodulat- 
ed signal generated and thereby recognizes to which 
communication terminal apparatus the DSCH signal is 
sent. Furthermore, DPCH demodulation section 312 
outputs the recognition result to DSCH despreading 
section 313 and DSCH demodulation section 314. 
[0050] When DSCH despreading section 313 recog- 
nizes that the DSCH signal has been sent to this com- 
munication terminal apparatus from the recognition re- 
sult from DPCH demodulation section 312, DSCH de- 
spreading section 313 performs despreading process- 
ing corresponding to the modulation/spreading system 
decided by MCS1 decision section 308 on the received 
signal subjected to reception processing by RF section 
302. DSCH demodulation section 314 carries out de- 
modulation processing on the received signal despread 
by DSCH despreading section 313 and thereby creates 
reception data. 

[0051] Then, operations of the base station apparatus 
and communication terminal apparatus in the above-de- 
scribed configurations will be explained with reference 
to FIG.6 and FIG.7 in addition of FIG.3 to FIG.5. FIG.6 
is a schematic view showing an example of a frame for- 
mat used in the base station apparatus according to Em- 
bodiment 1 of the present invention. FIG.7 is a schemat- 
ic view showing an example of a DPCH frame format 
used in the communication terminal apparatus accord- 
ing to Embodiment 1 of the present invention. 
[0052] At the base station apparatus, after a known 
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signal (PILOT) shown in FIG.6 is modulated, CPICH 
modulation/spreading section 209 performs spreading 
processing using a spreading code assigned to the 
CPICH. A CPICH signal is generated in this way. The 
CPICH signal generated is output to multiplexing sec- 5 
tion210. 

[0053] BCH modulation/spreading section 208 gener- 
ates transmit power information using the transmit pow- 
er of the CPICH signal and the transmit power of the 
DSCH signal and this transmit power information and 10 
known signal are time-multiplexed as shown in FIG.6. 
As shown in FIG.6, it is apparent that the BCH signal, 
CPICH signal, DPCH signal and DSCH signal are code- 
multiplexed on a same frequency band. Furthermore, 
the time-multiplexed signal is modulated and then 15 
spread using a spreading code assigned to the BCH. A 
BCH signal is generated in this way. The BCH signal 
generated is output to multiplexing section 210. 
[0054] The DSCH signal generated by DSCH modu- 
lation/spreading section 207 is output to multiplexing 20 
section 210. The DPCH signals generated by DPCH 
modulation/spreading sections 206-1 to 206-N are out- 
put to multiplexing section 210. The DSCH signal gen- 
erated by DSCH modulation/spreading section 207 and 
DPCH signals generated by DPCH modulation/spread- 25 
ing sections 206-1 to 206-N will be described in detail 
later. 

[0055] Multiplexing section 210 code-multiplexes the 
BCH signal, CPICH signal, DSCH signal and DPCH sig- 
nals of communication terminal apparatuses 1 to N are 30 
code-multiplexed as shown in FIG.6. Amultiplexed sig- 
nal is generated in this way. The multiplexed signal gen- 
erated is subjected to predetermined transmission 
processing by RF section 202 and then sent via antenna 
201. The signals sent in this way are received by com- 35 
munication terminal apparatuses 1 to N (communication 
terminal apparatus configured as shown in FIG. 5). 
[0056] At communication terminal apparatuses 1 to N, 
the signals sent from the base station apparatus as de- 
scribed above are received by antenna 301 and then *o 
subjected to reception processing by RF section 302. 
The received signal subjected to reception processing 
is output to CPICH despreading section 303, BCH de- 
spreading section 306, DPCH despreading section 311 
and DSCH despreading section 31 3. The processing at 
DPCH despreading section 311 and DSCH despreading 
section 313 will be described in detail later. 
[0057] CPICH despreading section 303 performs de- 
spreading processing on the received signal subjected 
to reception processing by RF section 302 using the 50 
spreading code assigned by this communication termi- 
nal apparatus and then performs demodulation 
processing. In this way, a demodulated signal, that is, a 
CPICH signal is generated. The CPICH signal generat- 
ed is output to measuring section 304. 55 
[0058] Measuring section 304 measures the recep- 
tion quality (e.g., SIR) of the CPICH signal generated. 
The measured reception quality of the CPICH signal is 



output to SIR estimation section 305. 
[0059] BCH despreading section 306 performs de- 
spreading processing on the received signal subjected 
to reception processing by RF section 302 using the 
spreading code assigned to the BCH. BCH demodula- 
tion section 307 performs demodulation processing on 
the received signal despread by BCH despreading sec- 
tion 306 to generate a demodulated signal. Further- 
more, transmit power information is extracted from the 
demodulated signal generated and the extracted trans- 
mit power information is output to SIR estimation section 
305. 

[0060] SIR estimation section 305 estimates the re- 
ception quality (reception SIR) of the DSCH signal using 
the reception quality of the CPICH signal from measur- 
ing section 304 and transmit power information from 
BCH demodulation section 307. The reception quality 
of the DSCH signal estimated here is equivalent to the 
reception quality at the communication terminal appa- 
ratus of the DSCH signal sent from the base station ap- 
paratus. More specifically, the reception quality of the 
DSCH signal is measured according to the expression 
shown below. 

SIR estimated value of DSCH signal [dB] = 
Reception SIR estimated value of CPICH signal [dB] 
+ transmit power of DSCH signal [dB] - transmit power 
of CPICH signal [dB] © 

[0061] The reception quality of the DSCH signal esti- 
mated by SIR estimation section 305 is output to MCS1 
decision section 308. 

[0062] MCS1 decision section 308 decides the mod- 
ulation/coding system that can be used for the DSCH 
signal based on the reception quality of the DSCH signal 
estimated by SIR estimation section 305. More specifi- 
cally, for example, a table indicating (reception quality 
of the estimated DSCH signal) vs. (modulation/coding 
system to attain required service quality) is created be- 
forehand and it is possible to decide the modulation/cod- 
ing system corresponding to the reception quality of the 
estimated DSCH signal. 

[0063] Furthermore, MCS1 decision section 308 cre- 
ates information (that is, MCS1) to notify the decided 
modulation/coding system. The MCS1 created is output 
to multiplexing section 309. 

[0064] Multiplexing section 309 creates a multiplexed 
signal by multiplexing a known signal, transmission data 
and MCS1 from MCS1 decision section 308. That is, for 
example, a known signal is inserted into the PILOT sec- 
tion, MCS1 is inserted in the MCS1 section and trans- 
mission data is inserted into the DATA section as shown 
in FIG.7 and thereby a multiplexed signal is generated. 
DPCH modulation/spreading section 310 performs 
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spreading processing on the multiplexed signal gener- 
ated using the spreading code assigned to the DPCH of 
this communication terminal apparatus. In this way, a 
DPCH signal is generated. The DPCH signal generated 
is subjected to transmission processing by RF section 5 
302 and then sent to the base station apparatus via an- 
tenna 301. 

[0065] Thus, the signals sent from communication ter- 
minal apparatuses 1 to N are received by the base sta- 
tion apparatus. At the base station apparatus, the sig- 10 
nals sent to communication terminal apparatuses 1 to 
N as shown above are received via antenna 201 and 
subjected to reception processing by RF section 202. 
The received signal subjected to reception processing 
by RF section 202 is output to DPCH despreading/de- is 
modulation sections 203-1 to 203-N. 
[0066] DPCH despreading/demodulation sections 
203-1 to 203-N perform despreading processing on the 
received signal subjected to reception processing by RF 
section 202 using spreading codes assigned to DPCHs 20 
of communication terminal apparatuses 1 to N. Further- 
more, DPCH despreading/demodulation sections 203-1 
to 203-N generate demodulated signals by applying de- 
modulation processing to the signals obtained through 
despreading processing. After this, DPCH despreading/ 25 
demodulation sections 203-1 to 203-N extract MCS1s 
of communication terminal apparatuses 1 to N from the 
demodulated signals. The extracted MCS is of commu- 
nication terminal apparatuses 1 to N are output to allo- 
cation section 204. 30 
[0067] Allocation section 204 selects a communica- 
tion terminal apparatus capable of sending a DSCH sig- 
nal at the highest speed from among communication ter- 
minal apparatuses 1 to N using MCS1s of DPCH de- 
spreading/demodulation sections 203-1 to 203-N. After 35 
this, allocation section 204 notifies buffer 205 and DPCH 
modulation/spreading sections 206-1 to 206-N which 
communication terminal apparatus has been selected 
as the transmission destination of the DSCH signal. Fur- 
thermore, allocation section 204 notifies DSCH modu- *o 
lation/spreading section 207 which communication ter- 
minal apparatus has been selected as the transmission 
destination of the DSCH signal and notifies the modu- 
lation/coding system notified by this communication ter- 
minal apparatus. 45 
[0068] Buffer 205 outputs the transmission data cor- 
responding to the communication terminal apparatus 
notified from allocation section 204 to DSCH modula- 
tion/spreading section 207. DSCH modulation/spread- 
ing section 207 carries out error correcting/coding 50 
processing, modulation processing and spreading 
processing corresponding to the modulation/coding 
system notified from allocation section 204 on the trans- 
mission data output from buffer 205. In this way, a DSCH . 
signal of the communication terminal apparatus notified 55 
from allocation section 204 is generated. The generated 
DSCH signal is output to multiplexing section 210. 
[0069] DPCH modulation/spreading sections 206-1 to 



206-N each generate transmission data of communica- 
tion terminal apparatuses 1 to N, MCS2 indicating that 
the communication terminal apparatus notified from al- 
location section 204 is designated as the transmission 
destination of the DSCH signal and a signal including a 
known signal. That is, for example, according to FIG.6, 
DPCH modulation/spreading section 206-1 (206-N) in- 
serts a known signal into the PILOT section, inserts 
MCS2 into the MCS2 section and inserts transmission 
data of communication terminal apparatus 1 (communi- 
cation terminal apparatus N) into the DATA section. 
[0070] Furthermore, after performing modulation 
processing on the signals generated as described 
above, DPCH modulation/spreading sections 206-1 to 
206-N then performs despreading processing using 
spreading codes assigned to DPCHs of communication 
terminal apparatuses 1 to N. Thus, DPCH modulation/ 
spreading sections 206-1 to 206-N generate DPCH sig- 
nals of their respective communication terminal appara- 
tuses 1 to N. The generated DPCH signals of commu- 
nication terminal apparatuses 1 to N are output to mul- 
tiplexing section 210. 

[0071] Multiplexing section 210 generates a multi- 
plexed signal by multiplexing DPCH signals of commu- 
nication terminal apparatuses 1 to N generated by their 
respective DPCH modulation/spreading sections 206-1 
to 206-N, DSCH signal generated by DSCH modulation/ 
spreading section 207, BCH signal generated by BCH 
modulation/spreading sections 208 and CPICH signal 
generated by CPICH modulation/spreading sections 
209. The CPICH signal and BCH signal are generated 
as shown above. 

[0072] The multiplexed signal generated by multiplex- 
ing section 210 is subjected to transmission processing 
by RF section 202 and then sent via antenna 201. The 
signals sent in this way are received by communication 
terminal apparatuses 1 to N. 

[0073] At communication terminal apparatuses 1 to N, 
the signals sent from the base station apparatus as de- 
scribed above are received by antenna 301, subjected 
to reception processing by RF section 302 and output 
to CPICH despreading section 303, BCH despreading 
section 306, DPCH despreading section 311 and DSCH 
despreading section 313. The processing by BCH de- 
spreading section 306 and CPICH despreading section 
303 is as described above. 

[0074] DPCH despreading section 311 performs de- 
spreading processing on the signal subjected to recep- 
tion processing by RF section 302 using a spreading 
code assigned to the communication terminal appara- 
tus. The received signal despread by DPCH despread- 
ing section 311 is demodulated by DPCH demodulation 
section 312. A demodulated signal is generated in this 
way. 

[0075] Furthermore, DPCH demodulation section 312 
extracts MCS2 from the demodulated signal generated. 
DPCH demodulation section 312 recognizes to which 
communication terminal apparatus the DSCH signal is 
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sent from the base station apparatus using this MCS2. 
The recognition result is output from DPCH demodula- 
tion section 312 to DSCH despreading section 313 and 
DSCH demodulation section 314. 
[0076] When DSCH despreading section 313 recog- 
nizes from the recognition result from DPCH demodu- 
lation section 312 that a DSCH signal is sent to the com- 
munication terminal apparatus, DSCH despreading 
section 313 carries out despreading processing corre- 
sponding to the modulation/coding system decided by 
MCS1 decision section 308 on the received signal sub- 
jected to reception processing by RF section 302. The 
received signal subjected to despreading processing is 
subjected to demodulation processing corresponding to 
the modulation/coding system decided by MCS1 deci- 
sion section 308 by DSCH demodulation section 314. 
Reception data is generated in this way. These are the 
operations of the base station apparatus and communi- 
cation terminal apparatus according to this embodi- 
ment. 

[0077] Then, effects of the base station apparatus and 
communication terminal apparatus according to this 
embodiment will be explained with reference to FIG. 2. 
Suppose the transmit power of the CPICH signal at the 
base station apparatus is 50 [dB], the transmit power of 
the DSCH signal at the base station apparatus is 45 [dB] 
and the reception quality of the CPICH signal at the com- 
munication terminal apparatus is 25 [dB]. 
[0078] In this case, it is estimated at the communica- 
tion terminal apparatus according to above-described 
Expression © that the reception quality of the DSCH 
signal is 25 (reception quality of the CPICH signal) +45 
(transmit power of the DSCH signal) - 50 (transmit pow- 
er of the CPICH signal) = 20 [dB]. That is, the reception 
quality of the DSCH signal can be estimated accurately 
as shown in FIG.2. 

[0079] Thus, in this embodiment, the base station ap- 
paratus notifies transmit power information on the trans- 
mit power of the DSCH signal and CPICH signal to the 
communication terminal apparatus, the communication 
terminal apparatus estimates the reception quality of the 
DSCH signal using the reception quality of the CPICH 
signal and the transmit power information notified from 
the base station apparatus and decides the modulation/ 
coding system applicable to the DSCH signal based on 
the estimated reception quality. This allows the commu- 
nication terminal apparatus to accurately recognize the 
reception quality of the DSCH signal, and can thereby 
accurately decide the modulation/coding system appli- 
cable to the DSCH signal so that the reception quality 
of the DSCH signal satisfies the required quality and the 
best DSCH signal (DSCH signal using an optimal mod- 
ulation/coding system) can be received. 
[0080] This makes it possible to provide a base station 
apparatus capable of sending a DSCH signal to be re- 
ceived with optimal quality by a communication terminal 
apparatus as well as a communication terminal appara- 
tus capable of receiving the DSCH signal with optimal 



quality. 

(Embodiment 2) 

5 [0081] This embodiment will describe a case where 
the base station apparatus decides a modulation/coding 
system. First, an outline of this embodiment will be ex- 
plained with reference to FIG. 12. FIG. 12 is a schematic 
view showing an example of a radio communication be- 

io tween the base station apparatus and communication 
terminal apparatus according to Embodiment 2 of the 
present invention. 

[0082] In FIG. 12, suppose communication terminal 
apparatus 1002 notifies the reception quality of the 

*5 CPICH signal to the base station apparatus and base 
station apparatus 1001 estimates the reception quality 
of the DSCH signal at communication terminal appara- 
tus 1002 using the ratio in transmit power of the DSCH 
signal to the CPICH signal at base station apparatus 

20 1001. 

[0083] Furthermore, base station apparatus 1001 se- 
lects a communication terminal apparatus with a good 
downlink (that is, DSCH) situation and a good downlink 
service request (with a short delay time) (here, suppose 

25 communication terminal apparatus 1002) from among 
ail communication terminal apparatuses based on the 
estimated reception quality of the DSCH signal. 
[0084] After this, base station apparatus 1001 de- 
cides a modulation/coding system applicable to the 

30 DSCH signal based on the reception quality of the 
CPICH signal at selected communication terminal ap- 
paratus 1002. Furthermore, base station apparatus 
1001 sends the DSCH signal to selected communica- 
tion terminal apparatus 1002 using the decided modu- 

35 lation/coding system. This is an outline of this embodi- 
ment. 

[0085] Then, configurations of the above-described 
base station apparatus and communication terminal ap- 
paratus will be explained. First, a configuration of the 

40 base station apparatus of this embodiment will be ex- 
plained with reference to FIG. 8. FIG.8 is a block diagram 
showing a configuration of a base station apparatus ac- 
cording to Embodiment 2 of the present invention. The 
same components in FIG.8 as those in Embodiment 1 

45 (FIG.4) are assigned the same reference numerals as 
those in FIG.4 and detailed explanations thereof are 
omitted. 

[0086] DPCH despreading/demodulation sections 
601-1 to 601 -N carry out despreading processing on the 

so received signal subjected to predetermined reception 
processing by RF section 202 using spreading codes 
assigned to DPCHs of communication terminal appara- 
tuses 1 to N. Furthermore, DPCH despreading/demod- 
ulation sections 601-1 to 601-N carry out demodulation 

55 processing on the signals obtained by despreading 
processing to generate demodulated signals, extract in- 
formation indicating the reception quality of the CPICH 
signal from the demodulated signal generated and out- 



9 



17 



EP 1 207 714 A1 



18 



put the information to selection sections 602-1 to 602-N. 
[0087] Selection sections 602-1 to 602-N each decide 
modulation/coding systems applicable to the DSCH sig- 
nals to communication terminal apparatuses 1 to N us- 
ing information indicating the reception quality of the 
CPICH signals from DPCH despreading/demodulation 
sections 601-1 to 601-N and output the decision results 
to allocation section 603. 

[0088] Allocation section 603 has the same configu- 
ration as that of allocation section 204 in Embodiment 
1 except that allocation section 603 selects a communi- 
cation terminal apparatus capable of sending the DSCH 
signal at the highest speed from among communication 
terminal apparatuses 1 to N. 

[0089] Multiplexing section 604 multiplexes the DP- 
CH signals of communication terminal apparatuses 1 to 
N generated by DPCH modulation/spreading sections 
206-1 to 206-N, DSCH signal generated by DSCH mod- 
ulation/spreading section 207, and CPICH signal gen- 
erated by CPICH modulation/spreading section 209 to 
generate a multiplexed signal. 

[0090] Then, a configuration of the communication 
terminal apparatus according to this embodiment will be 
explained with reference to FIG.9. FIG.9 is a block dia- 
gram showing a configuration of the communication ter- 
minal apparatus according to Embodiment 2 of the 
present invention. The same components in FIG.9 as 
those in Embodiment 1 (FIG. 5) are assigned the same 
reference numerals as those in FIG. 5 and detailed ex- 
planations thereof are omitted. Multiplexing section 701 
multiplexes a known signal, transmission data and in- 
formation indicating the reception quality of the CPICH 
signal from measuring section 304 to generate a multi- 
plexed signal. 

[0091] Then, operations of the base station apparatus 
and communication terminal apparatus in the above-de- 
scribed configurations will be explained with reference 
to FIG.10 and FIG. 11 in addition to FIG.8 and FIG.9. 
FIG.10 is a schematic view showing an example of a 
frame format used in the base station apparatus accord- 
ing to Embodiment 2 of the present invention. FIG.11 is 
a schematic view showing an example of a DPCH frame 
format used in the communication terminal apparatus 
according to Embodiment 2 of the present invention. De- 
tailed explanations of the same operations in this em- 
bodiment as those in Embodiment 1 are omitted. 
[0092] At base station apparatus, multiplexing section 
604 code-multiplexes the CPICH signal, DSCH signal 
and DPCH signals of communication terminal appara- 
tuses 1 to N as shown in FIG.10. The multiplexed signal 
generated is sent via RF section 202 and antenna 201. 
The signal sent in this way is received by communication 
terminal apparatuses 1 to N (communication terminal 
apparatus shown in FIG.9). 

[0093] At communication terminal apparatuses 1 to N, 
measuring section 304 measures the reception quality 
of the CPICH signal and generates information indicat- 
ing the reception quality of the measured CPICH signal. 



The information indicating the reception quality of the 
CPICH signal is output to multiplexing section 701. 
[0094] Multiplexing section 701 multiplexes a known 
signal, transmission data, and information indicating the 

5 reception quality of the CPICH signal to generate a mul- 
tiplexed signal. That is, as shown in FIG.11, a known 
signal is inserted into the PILOT section and the recep- 
tion quality of the CPICH signal is inserted into the SIR 
section and transmission data is inserted into the DATA 

10 section and thereby a multiplexed signal is generated. 
In this way, DPCH modulation/spreading section 310 
generates a DPCH signal and the DPCH signal gener- 
ated is sent to the base station apparatus via RF section 
302 and antenna 301 . 

15 [0095] Thus, the signals sent from communication ter- 
minal apparatuses 1 to N are received by the base sta- 
tion apparatus. At the base station apparatus, the sig- 
nals sent to communication terminal apparatuses 1 to 
N as shown above are output to DPCH despreading/ 

20 demodulation sections 601-1 to 601-N via antenna 201 
and RF section 202. 

[0096] After performing despreading processing on 
the received signal from RF section 202, DPCH de- 
spreading/demodulation sections 601-1 to 601-N then 

25 performs demodulation processing on the signals ob- 
tained through despreading processing to generate a 
demodulated signal. Furthermore, information indicat- 
ing the reception quality of the CPICH signal is extracted 
from the demodulated signal generated. The informa- 

30 tion indicating the reception quality of the CPICH signals 
of communication terminal apparatuses 1 to N extracted 
from DPCH despreading/demodulation sections 601-1 
to 601-N respectively is output to selection sections 
602-1 to 602-N. 

35 [0097] Selections sections 602-1 to 602-N estimate 
the reception quality of the DSCH signals of communi- 
cation terminal apparatuses 1 to N using information in- 
dicating the reception quality of the CPICH signals from 
DPCH despreading/demodulation sections 601-1 to 

40 601-N and the transmit power of the CPICH signal and 
DSCH signal. The method of estimating the reception 
quality of the DSCH signals is the same as that of SIR 
estimation section 305 of the communication terminal 
apparatus in Embodiment 1 (FIG.5). 

45 [0098] Furthermore, selection sections 602-1 to 
602-N each decide the modulation/coding systems ap- 
plicable to the DSCH signals corresponding to commu- 
nication terminal apparatuses 1 to N based on the re- 
ception quality of the estimated DSCH signals. The 

50 method of deciding the modulation/coding systems is 
the same as that of MCS1 decision section 308 of the 
communication terminal apparatus in Embodiment 1 
(FIG.5). The modulation/coding systems corresponding 
to communication terminal apparatuses 1 to N decided 

55 by selection sections 602-1 to 602-N are output to allo- 
cation section 603. 

[0099] Allocation section 603 selects a communica- 
tion terminal apparatus capable of sending the DSCH 
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signal at the highest speed of all communication termi- 
nal apparatuses 1 to N using the modulation/coding sys- 
tems corresponding to communication terminal appara- 
tuses 1 to N. After this, allocation section 603 notifies 
buffer 205 and DPCH modulation/spreading sections 5 
206-1 to 206-N of information as to which communica- 
tion terminal apparatus has been selected as the trans- 
mission destination of the DSCH signal. Furthermore, 
allocation section 603 notifies DSCH modulation/ 
spreading section 207 of information as to which com- to 
munication terminal apparatus has been selected as the 
transmission destination of the DSCH signal and the 
modulation/coding system notified from this communi- 
cation terminal apparatus. 

[0100] Hereafter, buffer 205, DSCH modulation/ 15 
spreading section 207 and DPCH modulation/spreading 
sections 206-1 to 206-N will perform the processing ex- 
plained in Embodiment 1. 

[0101] Multiplexing section 604 generates a multi- 
plexed signal by multiplexing DPCH signals of commu- 20 
nication terminal apparatuses 1 to N generated by their 
respective DPCH modulation/spreading sections 206-1 
to 206-N, DSCH signal generated by DSCH modulation/ 
spreading section 207, and CPICH signal generated by 
CPICH modulation/spreading sections 209. 25 
[0102] The multiplexed signal generated is sent to 
communication terminal apparatuses 1 to N via RF sec- 
tion 202 and antenna 201 . The signal sent in this way is 
received by communication terminal apparatuses 1 to 
N. The subsequent processing by communication ter- 30 
minal apparatuses 1 to N is the same as that in Embod- 
iment 1 and therefore detailed explanations thereof are 
omitted. 

[01 03] Thus, according to this embodiment, the com- 
munication terminal apparatus notifies the reception 35 
quality of the CPICH signal to the base station apparatus 
and the base station apparatus estimates the reception 
quality of the DSCH signal at the communication termi- 
nal apparatus using the reception quality of the CPICH 
signal notified by the communication terminal apparatus *o 
and the transmit power of the DSCH signal and CPICH 
signal at the base station apparatus. Furthermore, the 
base station apparatus decides the modulation/coding 
system applicable to the DSCH signal based on the es- 
timated reception quality of the DSCH signal at the com- 45 
munication terminal apparatus. This allows the base 
station apparatus to correctly recognize the reception 
quality of the DSCH signal at the communication termi- 
nal apparatus, and thereby correctly decide the modu- 
lation/coding system applicable to the DSCH signal so so 
that the reception quality of the DSCH signal satisfies 
the required quality and the optimal DSCH signal 
(DSCH signal using an optimal modulation/coding sys- 
tem) can be received. 

[0104] Therefore, this embodiment can provide a 55 
base station apparatus capable of sending a DSCH sig- 
nal received with optimal quality by a communication 
terminal apparatus as well as a communication terminal 



apparatus capable of receiving the DSCH signal with 
optimal quality. 

(Embodiment 3) 

[0105] Embodiment 3 and Embodiment 4 will de- 
scribe cases where the communication terminal appa- 
ratus is located in areas covered by a plurality of base 
station apparatuses. This embodiment will describe a 
case where the communication terminal apparatus de- 
cides the base station apparatus which becomes the re- 
quest destination of a DSCH signal and the modulation/ 
coding system. First, an outline of this embodiment will 
be explained with reference to FIG. 1 3. FIG. 1 3 is a sche- 
matic view showing an example of a radio communica- 
tion between the base station apparatus and communi- 
cation terminal apparatus according to Embodiment 3 
of the present invention. 

[0106] In FIG. 13, suppose communication terminal 
apparatus 1103 is located in areas (here the area cov- 
ered by base station apparatus 1101 and the area cov- 
ered by base station apparatus 1102) covered by a plu- 
rality of base station apparatuses. Suppose, though not 
shown, communication terminal apparatuses other than 
communication terminal apparatus 1103 are also locat- 
ed in the area covered by base station apparatus 1101 
and the area covered by base station apparatus 1102. 
[01 07] Base station apparatus 1101 and base station 
apparatus 1102 each send their specific BCH signals. 
Furthermore, base station apparatus 1101 and base 
station apparatus 1102 each send their specific CPICH 
signals. Suppose the BCH signal and CPICH signals 
here are the same as those in Embodiment 1 . 
[0108] Communication terminal apparatus 1103 esti- 
mates the reception quality of the DSCH signal sent 
from base station apparatus 1101 using the reception 
quality of the CPICH signal sent from base station ap- 
paratus 1101 and the transmit power information includ- 
ed in the BCH signal sent from base station apparatus 
1101. Furthermore, communication terminal apparatus 
1 1 03 estimates the reception quality of the DSCH signal 
sent from base station apparatus 1102 using the recep- 
tion quality of the CPICH signal sent from base station 
apparatus 1102 and the transmit power information in- 
cluded in the BCH signal sent from base station appa- 
ratus 1102. 

[0109] Communication terminal apparatus 1103 fur- 
ther selects a base station apparatus corresponding to 
the DSCH signal with the optimal estimated reception 
quality (here, suppose base station apparatus 1101) as 
the request destination of the DSCH signal. Further- 
more, communication terminal apparatus 1103 decides 
the modulation/coding system applicable to this DSCH 
signal based on the reception quality of the estimated 
DSCH signal corresponding to selected base station ap- 
paratus 1101. 

[0110] After this, communication terminal apparatus 
1103 sends a DPCH signal including information to no- 
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tify the request destination of the DSCH signal (herein- 
after referred to as "base station selection information") 
and MCS1 (that is, information to notify the decided 
modulation/coding system). 

[0111] Base station apparatus 1101 and base station 5 
apparatus 1102 receive the DPCH signals from their re- 
spective communication terminal apparatuses and rec- 
ognize the communication terminal apparatus request- 
ing the own station to send a DSCH signal using the 
base station selection information included in the DPCH 10 
signal. Furthermore, base station apparatus 1101 and 
base station apparatus 1102 also select a communica- 
tion terminal apparatus having a good downlink (that is, 
DSCH) situation and good downlink service request 
(short delay time) from among all the communication 15 
terminal apparatuses requesting the own station to send 
a DSCH signal. 

[0112] After this, base station apparatus 1101 and 
base station apparatus 1102 send the DSCH signal to 
the selected communication terminal apparatus using 20 
the modulation/coding system notified by this commu- 
nication terminal apparatus. Here, communication ter- 
minal apparatus 1103 receives the DSCH signal from 
base station apparatus 1101. This is an outline of this 
embodiment. 25 
[0113] Then, configurations of the above-described 
base station apparatus and communication terminal ap- 
paratus will be explained. First, a configuration of the 
communication terminal apparatus of this embodiment 
will be explained with reference to FIG.14. FIG. 14 is a 30 
block diagram showing a configuration of a communica- 
tion terminal apparatus according to Embodiment 3. The 
same components in FIG.14 as those in Embodiment 1 
(FIG.5) are assigned the same reference numerals as 
those in FIG .5 and detailed explanations thereof are 35 
omitted. 

[0114] In FIG.14, CPICH despreading section 1201 
generates a CPICH signal for each base station appa- 
ratus by carrying out despreading processing on the re- 
ceived signal subjected to reception processing by RF 40 
section 302 using a spreading code assigned to the 
CPICH of each base station apparatus. 
[0115] Measuring section 1202 measures the recep- 
tion quality (e.g., SIR) of the CPICH signal for each base 
station apparatus generated by CPICH despreading 45 
section 1201 and outputs the reception quality of the 
CPICH signal for each measured base station appara- 
tus to SIR estimation section 1205. 
[0116] BCH despreading section 1203 performs de- 
spreading processing on the received signal subjected so 
to reception processing by RF section 302 using a 
spreading code assigned to BCH of each base station 
apparatus. BCH demodulation section 1204 generates 
a demodulated signal for each base station apparatus 
by carrying out demodulation processing on the re- 55 
ceived signal subjected to despreading processing by 
BCH despreading section 1203. Furthermore, BCH de- 
modulation section 1204 extracts transmit power infor- 



mation from the demodulated signal generated for each 
base station apparatus and outputs the extracted trans- 
mit power information for each base station apparatus 
to SIR estimation section 1205. 

[0117] SIR estimation section 1205 estimates the re- 
ception quality of the DSCH signal for each base station 
apparatus using the reception quality of the CPICH sig- 
nal for each base station apparatus from measuring sec- 
tion 1 202 and transmit power information for each base 
station apparatus from BCH demodulation section 
1204. SIR estimation section 1205 outputs the estimat- 
ed reception quality of the DSCH signal for each base 
station apparatus to base station decision section 1206 
and MCS1 decision section 1207. 
[0118] Base station decision section 1206 selects a 
base station apparatus corresponding to the DSCH sig- 
nal having the optimal estimated reception quality as the 
request destination of the DSCH signal using the recep- 
tion quality of the estimated DSCH signal for each base 
station apparatus. This base station decision section 
1206 outputs the selection result to MCS1 decision sec- 
tion 1207 and at the same time generates base station 
selection information to notify the request destination of 
the DSCH signal and outputs to multiplexing section 
1208. 

[0119] MCS1 decision section 1207 extracts the re- 
ception quality of the DSCH signal corresponding to the 
base station apparatus selected as the request destina- 
tion of the DSCH signal based on the reception quality 
of the DSCH signal for each base station apparatus es- 
timated from SIR estimation section 1205 and the se- 
lection result from base station decision section 1206 
first. Furthermore, MCS1 decision section 1207 decides 
the modulation/coding system applicable to the DSCH 
signal using the extracted reception quality and gener- 
ates MCS1 to notify the decided modulation/coding sys- 
tem. 

[0120] Multiplexing section 1208 generates a multi- 
plexed signal by multiplexing the transmission data, 
base station selection information and MCS1 . 
[0121] Then, a configuration of the base station appa- 
ratus according to this embodiment will be explained 
with reference to FIG. 15. FIG. 15 is a block diagram 
showing a configuration of the base station apparatus 
according to Embodiment 3 of the present invention. 
The same components in FIG. 15 as those in Embodi- 
ment 1 (FIG.4) are assigned the same reference numer- 
als as those in FIG.4 and detailed explanations thereof 
are omitted. 

[0122] In FIG.15, DPCH despreading/demodulation 
sections 1301-1 to 1301-N have the same configura- 
tions as DPCH despreading/demodulation sections 
203-1 to 203-N in Embodiment 1 (FIG.4) except that 
MCS1 and base station selection information are ex- 
tracted from the demodulated signals and output to de- 
cision sections 1302-1 to 1302-N. 
[0123] When the base station selection information 
from DPCH despreading/demodulation sections 1301-1 
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to 1 301-N indicates that the own station is requested to 
transmit a DSCH signal, decision sections 1302-1 to 
1302-N output MCS1s from DPCH despreading/de- 
modulation sections 1301-1 to 1 301-N to allocation sec- 
tion 204. 

[0124] Then, operations of the base station apparatus 
and communication apparatus in the above-described 
configurations will be explained with reference to FIG. 
16 in addition to FIG. 14 and FIG.15. FIG. 16 is a sche- 
matic view showing an example of a DPCH frame format 
used in the communication terminal apparatus accord- 
ing to Embodiment 3 of the present invention. Detailed 
explanations of the same operations in this embodiment 
as those in Embodiment 1 are omitted. 
[0125] At communication terminal apparatuses 1 to N, 
the signals sent from the base station apparatus are out- 
put to CPICH despreading section 1201, BCH de- 
spreading section 1 203, DPCH despreading section 31 1 
and DSCH despreading section 313 via antenna 301 
and RF section 302 as described above. The processing 
at DPCH despreading section 31 1 and DSCH despread- 
ing section 31 3 is the same as that explained in Embod- 
iment 1. 

[0126] CPICH despreading section 1201 performs 
despreading processing on the received signal subject- 
ed to reception processing by RF section 302 using a 
spreading code assigned to the CPICH of each base 
station apparatus. In this way, a CPICH signal is gener- 
ated for each base station apparatus. 
[0127] Measuring section 1202 measures the recep- 
tion quality (e.g., SIR) of the CPICH signal for each base 
station apparatus generated by CPICH despreading 
section 1201. The reception quality of the measured 
CPICH signal for each base station apparatus is output 
to SIR estimation section 1205. 

[0128] BCH despreading section 1203 performs de- 
spreading processing on the received signal subjected 
to reception processing by RF section 302 using the 
spreading code assigned to the BCH of base station ap- 
paratus. BCH demodulation section 1204 performs de- 
modulation processing on the received signal despread 
by BCH despreading section 1 203 to generate a demod- 
ulated signal for each base station apparatus. Further- 
more, transmit power information is extracted from the 
demodulated signal generated for each base station ap- 
paratus and the extracted transmit power information for 
base station apparatus is output to SIR estimation sec- 
tion 1205. The transmit power information is the same 
as that explained in Embodiment 1 . 
[0129] SIR estimation section 1205 estimates the re- 
ception quality of the DSCH signal for each base station 
apparatus using the reception quality of the CPICH sig- 
nal for each base station apparatus from measuring sec- 
tion 1202 and transmit power information for each base 
station apparatus from BCH demodulation section 
1 204. The reception quality of the DSCH signal estimat- 
ed for base station apparatus is output to base station 
apparatus 1206 and MCS1 decision section 1207. 



[0130] Base station selection section 1206 selects a 
base station apparatus corresponding to the DSCH sig- 
nal with optimal estimated reception quality as the re- 
quest destination of the DSCH signal using the recep- 

5 tion quality of the DSCH signal for each estimated base 
station apparatus. Furthermore, base station selection 
information to notify the request destination of the DSCH 
signal is generated based on the selection result. After 
this, the selection result is output to MCS1 decision sec- 

10 tion 1207 and the generated base station selection in- 
formation is output to multiplexing section 1208. 
[0131] MSC1 decision section 1207 extracts the re- 
ception quality of the DSCH signal for the base station 
apparatus selected as the request destination of the 

15 DSCH signal based on the reception quality of the 
DSCH signal for each base station apparatus estimated 
by SIR estimation section 1205 and the selection result 
from base station selection section 1206 first. Further- 
more, the modulation/coding system applicable to the 

20 DSCH signal is decided using the extracted reception 
quality and MCS1 to notify the decided modulation/cod- 
ing system is generated. The creation of MCS1 is the 
same as that by MCS1 decision section 308 in Embod- 
iment 1 , and therefore detailed explanations thereof are 

25 omitted. MCS1 generated is output to multiplexing sec- 
tion 1208. 

[0132] Multiplexing section 1208 creates a multi- 
plexed signal by multiplexing a known signal, transmis- 
sion data and MCS1 from MCS1 decision section 1207 

30 and the base station selection information from base 
station decision section 1206. That is, for example, as 
shown in FIG. 16, a known signal is inserted into the PI- 
LOT section, MCS1 is inserted into the MCS1 section, 
the base station selection information is inserted into the 

35 BS number section and transmission data is inserted in- 
to the DATA section and thereby a multiplexed signal is 
generated. The multiplexed signal generated is sent via 
DPCH modulation/spreading section 310, RF section 
302 and antenna 301 as explained in Embodiment 1. 

40 [0133] Thus, the signals sent from communication ter- 
minal apparatuses 1 to N are received by the base sta- 
tion apparatus. At the base station apparatus, the sig- 
nals sent to communication terminal apparatuses 1 to 
N as shown above are output to DPCH despreading/ 

45 demodulation sections 1301-1 to 1301-N via antenna 
201 and RF section 202. 

[0134] DPCH despreading/demodulation sections 
1301-1 to 1 301-N generate demodulated signals by car- 
rying out the same processing as that by DPCH de- 

50 spreading/demodulation sections 203-1 to 203-N of Em- 
bodiment 1 (FIG.4) first. Furthermore, DPCH despread- 
ing/demodulation sections 1301-1 to 1301-N extracts 
MCS1 and base station selection information from the 
demodulated signal. MCS1 and base station selection 

55 information extracted from DPCH despreading/demod- 
ulation sections 1301-1 to 1301-N are output to decision 
sections 1302-1 to 1302-N. 

[0135] Decision sections 1302-1 to 1302-N decide 
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whether the base station selection information from DP- 
CH despreading/demodulation sections 1301-1 to 

1301- N indicate that the own station is requested to 
send the DSCH signal or not. Of decision sections 

1302- 1 to 1302-N, the decision section that has ob- 
tained the base station selection information indicating 
that the own station is requested to send the DSCH sig- 
nal outputs its own MCS1 to allocation section 204. 
[0136] Allocation section 204 selects a communica- 
tion terminal apparatus capable of sending a DSCH sig- 
nal at the highest speed from among communication ter- 
minal apparatuses 1 to N by applying the same process- 
ing as that explained in Embodiment 1. Hereafter, mul- 
tiplexing section 21 0 generates a multiplexed signal and 
the multiplexed signal generated is sent to the commu- 
nication terminal apparatus via RF section 202 and an- 
tenna 201 in the same way as Embodiment 1 . 

[01 37] Then, the effects of the base station apparatus 
and communication terminal apparatus of this embodi- 
ment will be explained using specific examples below. 
Suppose the transmit power of the DSCH signal at base 
station apparatus A and the transmit power of the 
CPICH signal are the same and the transmit power of 
the DSCH signal at base station apparatus B is lower 
than the transmit power of the CPICH signal by 10 [dB] 
and the communication terminal apparatus receives 
CPICH signals of the same reception quality from base 
station apparatus A and base station apparatus B. 
[01 38] In this case, the reception quality of the DSCH 
signal sent from base station apparatus A is estimated 
as 50+0=50 [dB] and the reception quality of the DSCH 
signal sent from base station apparatus B is estimated 
as 50-10=40 [dB]. As a result, the communication ter- 
minal apparatus selects base station apparatus A as the 
request destination of the DSCH signal. 
[0139] Therefore, even if the reception quality of the 
CPICH signal is the same, the communication terminal 
apparatus can select a base station apparatus that 
sends a DSCH signal with better reception quality as the 
request destination of the DSCH signal. 
[0140] Thus, each base station apparatus of this em- 
bodiment notifies the transmit power information on the 
transmit power of the DSCH signal and CPICH signal to 
the communication terminal apparatus and the commu- 
nication terminal apparatus estimates the reception 
quality of the DSCH signal sent from each base station 
apparatus using the CPICH signal and the transmit pow- 
er information sent from each base station apparatus. 
Furthermore, the communication terminal apparatus se- 
lects the base station apparatus corresponding to the 
DSCH signal with the optimal estimated reception qual- 
ity from among all the base station apparatuses as the 
request destination of the DSCH signal. Thus, the com- 
munication terminal apparatus can accurately estimate 
the reception quality of the DSCH signal sent from each 
base station apparatus and can thereby accurately se- 
lect the base station apparatus capable of receiving the 
DSCH signal with optimal quality as the request desti- 



nation of the DSCH signal. 

[0141] Furthermore, the communication terminal ap- 
paratus decides the modulation/coding system applica- 
ble to this DSCH signal based on the estimated recep- 

5 tion quality of the DSCH signal corresponding to the se- 
lected base station apparatus. Thus, the communication 
terminal apparatus can accurately decide the modula- 
tion/coding system applicable to the DSCH signal to be 
sent by the selected base station apparatus. 

10 [0142] Therefore, it is possible to provide a base sta- 
tion apparatus capable of sending a DSCH signal to be 
received with optimal quality by a communication termi- 
nal apparatus and at the same time provide a commu- 
nication terminal apparatus capable of receiving the 

15 DSCH signal with optimal quality. 

(Embodiment 4) 

[0143] This embodiment will describe a case where 
20 the communication terminal apparatus decides the base 
station apparatus which becomes the request destina- 
tion of a DSCH signal and the base station apparatus 
decides the modulation/coding system. First, an outline 
of the present invention will be explained with reference 
25 toFIG.13. 

[0144] In FIG. 13, base station apparatus 1101 and 
base station apparatus 1102 each send their specific 
BCH signals. Furthermore, base station apparatus 1101 
and base station apparatus 1102 each send their spe- 
30 cific CPICH signals. Suppose the BCH signal and 
CPICH signals here are the same as those in Embodi- 
ment 1 . 

[0145] Communication terminal apparatus 1103 esti- 
mates the reception quality of the DSCH signal sent 

35 from base station apparatus 1101 using the reception 
quality of the CPICH signal sent from base station ap- 
paratus 1101 and the transmit power information includ- 
ed in the BCH signal sent from base station apparatus 
1101. Furthermore, communication terminal apparatus 

40 1 1 03 estimates the reception quality of the DSCH signal 
sent from base station apparatus 1102 using the recep- 
tion quality of the CPICH signal sent from base station 
apparatus 1102 and the transmit power information in- 
cluded in the BCH signal sent from base station appa- 

45 ratus1102. 

[0146] Furthermore, communication terminal appara- 
tus 1103 selects a base station apparatus correspond- 
ing to the DSCH signal with the optimal estimated re- 
ception quality (here, suppose base station apparatus 

50 1 1 01 ) as the request destination of the DSCH signal and 
notifies base station apparatus 1101 of the estimated 
reception quality of the DSCH signal. 
[0147] Selected base station apparatus 1101 selects 
a communication terminal apparatus (here suppose 

55 communication terminal apparatus 1 1 03) having a good 
downlink (that is, DSCH) situation and good downlink 
service request (short delay time) from among all the 
reception quality based on the reception quality of the 
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DSCH signal notified from the communication terminal 
apparatus. 

[0148] After this, base station apparatus 1101 decides 
the modulation/coding system applicable to the DSCH 
signal based on the reception quality of the CPICH sig- 
nal at selected communication terminal apparatus 1103. 
Furthermore, base station apparatus 1101 sends a 
DSCH signal to selected communication terminal appa- 
ratus 1002 using the decided modulation/coding sys- 
tem. This is an outline of this embodiment. 
[0149] Then, configurations of the above-described 
base station apparatus and communication terminal ap- 
paratus will be explained. First, a configuration of the 
communication terminal apparatus of this embodiment 
will be explained with reference to FIG. 17. FIG. 17 is a 
block diagram showing a configuration of the communi- 
cation terminal apparatus according to Embodiment 4 
of the present invention. The same components in FIG. 
1 7 as those in Embodiment 3 (FIG. 14) are assigned the 
same reference numerals as those in FIG. 14 and de- 
tailed explanations thereof are omitted. 
[0150] In FIG. 17, base station decision section 1501 
selects a base station apparatus corresponding to the 
DSCH signal with the optimal estimated reception qual- 
ity as the request destination of the DSCH signal using 
the reception quality of the DSCH signal for each base 
station apparatus estimated by SIR estimation section 
1205. Furthermore, base station decision section 1501 
generates base station selection information to notify 
the request destination of the DSCH signal and outputs 
this base station selection information and information 
indicating the estimated reception quality of the DSCH 
signal sent by the selected base station apparatus to 
multiplexing section 1502. 

[0151] Multiplexing section 1502 generates a multi- 
plexed signal by multiplexing a known signal, transmis- 
sion data, information indicating the estimated reception 
quality of the DSCH signal from base station decision 
section 1501 and base station selection information. 
[01 52] Then, a configuration of the base station appa- 
ratus according to this embodiment will be explained 
with reference to FIG. 18. FIG. 18 is a block diagram 
showing a configuration of the base station apparatus 
according to Embodiment 4 of the present invention. 
The same components in FIG. 18 as those in Embodi- 
ment 3 (FIG.15) are assigned the same reference nu- 
merals as those in FIG.15 and detailed explanations 
thereof are omitted. 

[0153] In FIG. 18, DPCH despreading/demodulation 
sections 1601-1 to 1601-N have the same configura- 
tions as DPCH despreading/demodulation sections 
1301-1 to 1301-N in Embodiment 3 except that DPCH 
despreading/demodulation sections 1601-1 to 1601-N 
extract base station selection information and informa- 
tion indicating the reception quality of the DSCH signal 
and output to decision sections 1602-1 to 1602-N. 
[0154] When the base station selection information 
from DPCH despreading/demodulation sections 1601-1 



to 1601-N indicates that the own station is requested to 
transmit a DSCH signal, decision sections 1602-1 to 

1602- N output the information indicating the reception 
quality of the DSCH from DPCH despreading/demodu- 

5 lation sections 1601-1 to 1601-N to selection sections 

1603- 1 to1603-N. 

[0155] Selection sections 1603-1 to 1603-N decide 
the modulation/coding system applicable to the DSCH 
signal to communication terminal apparatuses 1 to N us- 
10 ing the information indicating the reception quality of the 
DSCH signal from DPCH despreading/demodulation 
sections 1601-1 to 1601-N and output the decision re- 
sult to allocation section 1604. 

[01 56] Allocation section 1 604 has the same configu- 

15 ration as that of allocation section 204 in Embodiment 
1 except that allocation section 1604 selects a commu- 
nication terminal apparatus capable of sending a DSCH 
signal at the highest speed from among communication 
terminal apparatuses 1 to N using the decision result of 

20 selection sections 1603-1 to 1603-N. 

[01 57] Then, operations of the base station apparatus 
and communication terminal apparatus in the above-de- 
scribed configurations will be explained with reference 
to FIG. 19 in addition of FIG.17 to FIG.18. FIG.19 is a 

25 schematic view showing an example of a DPCH frame 
format used in the communication terminal apparatus 
according to Embodiment 4 of the present invention. De- 
tailed explanations of the same operation in this embod- 
iment as those of Embodiment 1 are omitted. 

30 [01 58] Base station decision section 1 501 of commu- 
nication terminals 1 to N selects a base station appara- 
tus corresponding to the DSCH signal with the optimal 
estimated reception quality as the request destination 
of the DSCH signal using the reception quality of the 

35 DSCH signal for each base station apparatus estimated 
by SIR estimation section 1205. Furthermore, base sta- 
tion decision section 1501 generates base station se- 
lection information to notify the request destination of 
the DSCH signal and outputs this base station selection 

40 information and information indicating the estimated re- 
ception quality of the DSCH signal sent from the select- 
ed base station apparatus to multiplexing section 1 502. 
[01 59] Multiplexing section 1 502 multiplexes a known 
signal, transmission data, information indicating the re- 

45 ception quality of the DSCH signal and base station se- 
lection information to generate a multiplexed signal. 
That is, as shown in FIG.19, for example, a known signal 
is inserted into the PILOT section, the reception quality 
of the DSCH signal is inserted into the SIR section, base 

so station selection information is inserted into the BS 
number section and transmission data is inserted into 
the DATA section and a multiplexed signal is generated 
in this way. Hereafter, DPCH modulation/spreading sec- 
tion 301 generates a DPCH signal as described above 

55 and then the generated DPCH signal is sent to the base 
station apparatus via RF section 302 and antenna 301. 
[0160] Thus, signals sent from communication termi- 
nal apparatuses 1 to N are received by the base station 
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apparatus. The signals sent to communication terminal 
apparatuses 1 to N are output to DPCH despreading/ 
demodulation sections 1601-1 to 1601-N via antenna 

201 and RF section 202. 

[0161] DPCH despreading/demodulation sections 
1601-1 to 1601-N each extract the base station selec- 
tion information and information indicating the reception 
quality of the DSCH signal from the demodulated sig- 
nals. The base station selection information and infor- 
mation indicating the reception quality of the DSCH sig- 
nal extracted by DPCH despreading/demodulation sec- 
tions 1601-1 to 1601-N are each output to decision sec- 
tions 1602-1 to 1602-N. 

[0162] Decision sections 1602-1 to 1602-N decide 
whether the base station selection information from DP- 
CH despreading/demodulation sections 1601-1 to 
1601-N indicate that the own station is requested to 
send a DSCH signal or not. From among decision sec- 
tions 1602-1 to 1602-N, the decision section that has 
obtained the base station selection information indicat- 
ing that the own station is requested to send a DSCH 
signal outputs the information indicating the reception 
quality of the DSCH of the own decision section to the 
selection section provided in the posterior stage. 
[0163] The selection section to which the decision 
section in the first stage of selection sections 1603-1 to 
1603-N outputs the received signal of the DSCH signal 
decides the modulation/coding system applicable to the 
DSCH signal based on the reception quality of the 
DSCH signal. By the way, the method of deciding the 
modulation/coding system is similar to that of MCS1 de- 
cision section 308 in Embodiment 1 (FIG. 5), and there- 
fore detailed explanations thereof are omitted. The de- 
cision results in selection sections 1603-1 to 1603-N are 
output to allocation section 1 604. 
[0164] Allocation section 1604 selects a communica- 
tion terminal apparatus capable of sending the DSCH 
signal at the highest speed from among communication 
terminal apparatuses 1 to N using the modulation/cod- 
ing systems corresponding to communication terminal 
apparatuses 1 to N from respective selection sections 
1603-1 to 1603-N. After this, as explained in Embodi- 
ment 1, multiplexing section 210 generates a multi- 
plexed signal. The multiplexed signal generated is sent 
to the communication terminal apparatus via RF section 

202 and antenna 201. 

[01 65] Thus, each base station apparatus of this em- 
bodiment notifies information on the CPICH signal, 
DSCH signal and the transmit power of the CPICH sig- 
nal to the communication terminal apparatus and the 
communication terminal apparatus estimates the recep- 
tion quality of the DSCH signal sent by each base station 
apparatus using the CPICH signal and transmit power 
sent from each base station apparatus. Furthermore, 
the communication terminal apparatus selects the base 
station apparatus corresponding to the DSCH signal 
with the optimal estimated reception quality from among 
all the base station apparatuses as the request destina- 



tion of the DSCH signal. This allows the communication 
terminal apparatus to accurately estimate the reception 
quality of the DSCH signal sent from each base station 
apparatus, and can thereby accurately select the base 
5 station apparatus that sends a DSCH signal which can 
be received with optimal quality as the request destina- 
tion of the DSCH signal. 

[0166] Furthermore, the communication terminal ap- 
paratus notifies the estimated reception quality of the 

10 DSCH signal sent from this base station apparatus to 
the selected base station apparatus. This allows the 
base station apparatus to accurately decide the modu- 
lation/coding system applicable to the DSCH signal to 
be sent to the communication terminal apparatus. 

15 [0167] Thus, this embodiment can not only provide a 
base station apparatus capable of sending a DSCH sig- 
nal to be received with optimal quality by a communica- 
tion terminal apparatus but also provide a communica- 
tion terminal apparatus capable of receiving the DSCH 

20 signal with optima! quality. 

[0168] Foregoing Embodiments 1 to 4 have described 
cases where the reception quality of the DSCH signal 
on the receiving side is estimated using the DSCH signal 
and transmit power of the CPICH signal on the transmit- 

25 ting side and the reception quality of the CPICH signal 
on the receiving side and the modulation/coding system 
applicable to the DSCH signal on the transmitting side 
is decided based on the estimated reception quality of 
the DSCH signal. However, the present invention is also 

30 applicable to cases where the name of the data channel 
("DSCH" in the foregoing embodiments), control chan- 
nel ("CPICH" in the foregoing embodiments) used to es- 
timate the data channel and type of information commu- 
nicated through these channels, etc. are changed as ap- 

35 propriate as far as the following conditions are met. That 
is, the data channel and control channel need to be time- 
multiplexed or code-multiplexed. 
[0169] Furthermore, foregoing Embodiments 1 to 4 
have described cases where the transmitting side uses 

40 BCH as the notification channel to notify the transmit 
power of the data channel and control channel on the 
transmitting side to the receiving side, but it is also pos- 
sible to use other channels such as channel DPCH, etc. 
to be multiplexed with the data channel and control 

45 channel (time-multiplexing or code-multiplexing) as the 
notification channels. 

[0170] Furthermore, foregoing Embodiments 3 and 4 
have described cases where the communication termi- 
nal apparatus is located in areas covered by two base 

50 station apparatuses, but the present invention is also 
applicable to a case where the communication terminal 
apparatus is located in an area covered by one base 
station apparatus or areas covered by three or more 
base station apparatuses. 

55 [0171] As is clear from the above explanations, the 
present invention can provide a communication terminal 
apparatus capable of receiving a DSCH signal with op- 
timal quality or provide a base station apparatus capable 
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of sending a DSCH signal which can be received with 
optimal quality by the communication terminal appara- 
tus. 

[01 72] This application is based on the Japanese Pat- 
ent Application No.2000-201665 filed on July 3, 2000, 
entire content of which is expressly incorporated by ref- 
erence herein. 

Industrial Applicability 

[01 73] The present invention is ideally applicable to a 
radio communication apparatus, and more particularly, 
to the field of a base station apparatus and communica- 
tion terminal apparatus used in a W-CDMA (Wide band 
Code Division Multiple Access)-based digital mobile unit 
communication system. 



Claims 

1. A base station apparatus comprising: 

receiving means for receiving the reception 
quality of a control channel signal measured at 
a communication terminal apparatus; 
estimating means for estimating the reception 
quality of a data channel signal based on the 
reception quality of said control channel signal 
and transmit power values of the control chan- 
nel and the data channel signal; and 
transmitting means for transmitting the data 
channel signal according to a modulation sys- 
tem and coding system decided using the re- 
ception quality of the estimated data channel 
signal. 

2. A communication terminal apparatus comprising: 

measuring means for measuring the reception 
quality of a control channel signal sent from a 
base station apparatus; and 
transmitting means for transmitting the recep- 
tion quality of said control channel signal, 
wherein said base station apparatus estimates 
the reception quality of the data channel signal 
based on the reception quality of said control 
channel signal and the transmit power values 
of the control channel signal and data channel 
signal at the base station apparatus and trans- 
mits the data channel signal according to the 
modulation system and coding system decided 
using the reception quality of said data channel 
signal. 

3. The communication terminal apparatus according 
to claim 2, further comprising receiving means for 
receiving a data channel signal sent from the base 
station apparatus. 



4. A communication terminal apparatus comprising: 

measuring means for measuring reception 
quality of a control channel signal sent from a 

5 base station apparatus; 

estimating means for estimating the reception 
quality of the data channel signal based on the 
reception quality of said control channel signal 
and transmit power value information of the 

10 control channel signal and data channel signal 

sent from the base station apparatus; and 
transmitting means for transmitting the recep- 
tion quality of the estimated data channel signal 
to said base station apparatus, wherein said 

15 base station apparatus transmits a data chan- 

nel signal according to the modulation system 
and coding system decided using the reception 
quality of said data channel signal. 

20 5. The communication terminal apparatus according 
to claim 4, further comprising receiving means for 
receiving a data channel signal sent from the base 
station apparatus. 

25 6. A communication terminal apparatus comprising: 

measuring means for measuring the reception 
quality of a control channel signal sent from a 
base station apparatus; 

30 estimating means for estimating the reception 

quality of the data channel signal based on the 
transmit power value information of the control 
channel signal and data channel signal sent 
from the base station apparatus; and 

35 selecting means for selecting a target base sta- 

tion apparatus with good estimated reception 
quality of the data channel signal from among 
all the base station apparatuses as the request 
destination of the data channel signal; and 

40 transmitting means for transmitting the estimat- 

ed reception quality of the data channel signal 
to said target base station apparatus, wherein 
said base station apparatus transmits the data 
channel signal according to the modulation sys- 

45 tern and coding system decided using the re- 

ception quality of said data channel signal. 

7. The communication terminal apparatus according 
to claim 6, further comprising receiving means for 

so receiving a data channel signal sent from the target 
base station apparatus. 

8. A base station apparatus comprising: 

55 receiving means for receiving the reception 

quality of a data channel signal estimated by a 
communication terminal apparatus; and 
transmitting means for transmitting the data 
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channel signal according to a modulation sys- 
tem and coding system decided using the re- 
ception quality of said data channel signal, 
wherein said communication terminal appara- 
tus estimates the reception quality of the data 5 
channel signal based on the reception quality 
of the control channel signal and transmit pow- 
er value information of the control channel sig- 
nal and data channel signal sent from the base 
station apparatus. 10 

9. A communication terminal apparatus comprising: 

measuring means for measuring the reception 
quality of a control channel signal sent from a is 
base station apparatus; 
estimating means for estimating the reception 
quality of the data channel signal based on the 
reception quality of said control channel signal 
and transmit power value information of the 20 
control channel signal and data channel signal 
sent from the base station apparatus; and 
transmitting means for transmitting the modu- 
lation system and coding system used for the 
data channel signal decided using the recep- 25 
tion quality of the estimated data channel signal 
to said base station apparatus. 

10. The communication terminal apparatus comprising 
according to claim 9, further comprising receiving 30 
means for receiving a data channel signal sent from 

the base station apparatus. 

11. A communication terminal apparatus comprising: 

35 

measuring means for measuring the reception 
quality of a control channel signal sent from a 
base station apparatus; 
estimating means for estimating the reception 
quality of the data channel signal based on the *o 
reception quality of said control channel signal 
and transmit power value information of the 
control channel signal and data channel signal 
sent from the base station apparatus; 
selecting means for selecting a target base sta- 45 
tion apparatus with optimal estimated reception 
quality of the data channel signal from among 
all the base station apparatuses; and 
transmitting means for transmitting the modu- 
lation system and coding system used for the so 
data channel signal decided using the recep- 
tion quality of the estimated data channel signal 
of said target base station apparatus to said tar- 
get base station apparatus. 

55 

12. The communication terminal apparatus according 
to claim 6 comprising, further comprising receiving 
means for receiving the data channel signal sent 



from the base station apparatus. 

13. A base station apparatus comprising: 

receiving means for receiving a modulation 
system and coding system sent from a commu- 
nication terminal apparatus; and 
transmitting means for transmitting a data 
channel signal according to said modulation 
system and coding system, wherein said com- 
munication terminal apparatus estimates the 
reception quality of the data channel signal 
based on the reception quality of a control 
channel signal and transmit power value infor- 
mation of the control channel signal and data 
channel signal sent from the base station ap- 
paratus and decides the modulation system 
and coding system to be used for the data chan- 
nel signal using the reception quality of said da- 
ta channel signal. 

14. A communication method comprising: 

a receiving step of receiving the reception qual- 
ity of a control channel signal measured at a 
communication terminal apparatus; 
an estimating step of estimating the reception 
quality of a data channel signal based on the 
reception quality of said control channel signal 
and transmit power values of the control chan- 
nel signal and the data channel signal at the 
base station; and 

a transmitting step of transmitting the data 
channel signal according to a modulation sys- 
tem and coding system decided using the re- 
ception quality of the estimated data channel 
signal at the base station apparatus. 

15. A communication method comprising: 

a receiving step of receiving the reception qual- 
ity of a control channel signal measured at a 
communication terminal apparatus; 
an estimating step of estimating the reception 
quality of a data channel signal based on the 
reception quality of said control channel signal 
and transmit power values of the control chan- 
nel signal and the data channel signal at the 
base station apparatus; and 
a transmitting step of transmitting the data 
channel signal according to a modulation sys- 
tem and coding system decided using the re- 
ception quality of the data channel signal esti- 
mated at the base station apparatus. 

16. A communication method comprising: 

a receiving step of receiving the reception qual- 
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ity of a control channel signal measured at a 
communication terminal apparatus; 
an estimating step of estimating the reception 
quality of a data channel signal based on the 
reception quality of said control channel signal 5 
and transmit power values of the control chan- 
nel signal and the data channel signal at the 
base station apparatus; 

a deciding step of deciding a modulation sys- 
tem and coding system to be used for a data *o 
channel signal using the reception quality of the 
data channel signal estimated at the communi- 
cation terminal apparatus; and 
a transmitting step of transmitting the data 
channel signal according to said modulation *5 
system and coding system at the base station 
apparatus. 
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